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VI BAB  
NASAHABMEP  
tnet sahab id naka ini baB  gnarab naaidesrep ledom adap lamitpo iladnek gna
 imalagnem gnay d llubieW  noitaroirete  aggnihreb utkaw adap nakiaselesid gnay  
 .lamitpo iladnek kinket nakanuggnem nagned ayntujnaleS  kimanid metsis irad ,
 nagned gnarab naaidesrep d llubieW  noitaroirete .nalibatsek sisilanaid  
    1.4 gnaraB naaidesreP halasaM adap lamitpO iladneK  
ianegnem sahabmem ini naitileneP   nanurunep susak nagned iladnek iroet
 ,)5.2( naamasreP iauseS .gnarab susak kutnu kimanid laisnerefid naamasrep  
:halada gnarab nanurunep imalagnem gnay gnarab naaidesrep  
( ) ( ) ( ) ( ),tItvtDtPI +−=      [ ]21 , ttt∈  
,ini naitilenep malaD   naatnimrep isgnuf ( )tD  idajnem habuid   tardauk isgnuf
( )2tctba ++   isgnuf nad  nakasurek ( ) ( )tItv  id habu  idajnem  llubieW isubirtsid  
( )tIet ctβββα −−1  aggniheS .  susak kutnu kimanid laisnerefid naamasrep  naaidesrep
nanurunep imalagnem gnay gnarab   nagned noitaroireteD llubieW   habureb
:idajnem  
( ) ( ) ( ),12 tIettctbatPI ctβββα −−+++−=   [ ]21 , ttt∈      )1.4(  
nakisatonid ,ayntujnaleS  ( ) ItI =  nad ( ) PtP =   nad noitaroireteD llubieW  
( )ctet βββα −−1   nagned nakisatonid bW  . iraD   )3.2( naamasreP  isgnuf iuhatekid
 naujut imalagnem gnay gnarab naaidesrep ledom irad   nanurunep  iagabes halada
:tukireb  







     )2.4(  
naidumeK ,  lamitpo gnay iskudorp takgnit iracnem kutnu nakukalid   nagned
)4.2( naamasreP iauses notlimaH naamasrep kutnebmem  .  
 VI -2 
 






         )3.4(  
nagned  
,IvDPg +−=      [ ]21 , ttt∈  
D na  
( ) ( ) ( )
( ) ( ) ( )( )


































 kutnebid ,ayntujnaleS :tukireb iagabes egnargaL isgnuf  














1 2222 tctbaPIWtctbaPPPKIIhL b +++−+++−+−+−= µµλλλ
 
IWbµ−








tctbaWWIPPPKIIhL bb ++−+−+−+−+−= λµµλµλ
 
 ayntujnales ,egnargaL isgnuf nad notlimaH naamasrep naktapadid haleteS
 halada tarays iracnem -  tarayS .lamitpo isidnok kutnu nakulrepid gnay tarays
 utiay ,)7.2( naamasreP iauses ihunepid surah gnay amatrep 0=pH   isgnuf anamid










ˆ(0 PPK  
λ=−− )
 
















ˆ            4.4( ) 
ayntujnales tarayS  ihunepid surah gnay   iauses lamitpo isidnok kutnu
halada )8.2( naamasreP  λ−=1L  .  helorepid halet gnay egnargaL isgnuF
 naknurutid aynmulebes  laisrap  padahret I , pid aggnihes  iagabes aynlisah helore
:tukireb  






( ) ( ) bWIIh µλλ −+−=−
 
ˆ  
( ) ( ) bWIIh λµλ −+−−=
 
ˆ                         5.4( )  
 tarayS  naamasreP iauses lamitpo isidnok kutnu nakulrepid gnay ayntujnales
egnargaL isgnuf halada )9.2(  gnay   naknurutid  laisrap  padahret P   ialinreb 0  ,
( )0=pL  aynmulebes helorepid halet gnay egnargaL isgnuf iraD .  nad  naknurutid
 padahret P :helorepid ,  





( ) ( )µλ −+−= PPK
 
ˆ0  
( ) ( )PPK
 
ˆ−=−− µλ  
( ) ( )PPK
 
ˆ−=− λµ            6.4( ) 
jnaleS  naamasreP isutitsbus ,ayntu 4.4( nerefid naamasrep ek )  adap kimanid lais










ˆ λ                         7.4( ) 
P ,lamitpo gnay gnarab nanurunep isgnuf naktapadnem kutnU 7.4( naamasre ) 































               8.4( ) 
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ˆ λ            9.4( ) 
isutitsbuS   ialin ( )λµ −  nagned  ( )( )PPK
 
ˆ−   nad λ  nagned )
 
ˆ( PPK −−  iauses















































































































































s aggnihe  :helorepid    





























 ++−                                  01.4( ) 
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 lamitpo gnay naaidesrep takgnit naamasrep nakutnenem kutnu ,ayntujnaleS
( ),I  naamasrep takgnit  kudorp isgnuf is   lamitpo gnay ,)(P   nad  nanurunep isgnuf
gnarab  )( bW P irad isulos helorepid surah  naamasre 01.4( ) P isuloS .  naamasre
01.4( .tisilpske isulos kutneb malad susak aud itamaid naka )   naka gnay susak auD
e isulos kutneb malad nakiaseles id  nasahabmep malad naksalejid tisilpsk
.ayntujnales  
 1.1.4 isgnuF  bW  natsnoK halada  
taaS  isgnuf  bW  natsnok kutneb malad ,  naamasrep akam  irad laisnereffid
P 01.4( naamasre ) tukireb iagabes helorepid naka : 















 +−      11.4( ) 
neD P nag 11.4( naamasre  aud edro laisnereffid naamasrep nakapurem )
 hakgnaL .negomohnon d nakukalid gnay amatrep P naiaseleynep mala  naamasre










I b        21.4( ) 
21.4( naamasreP  naklasimem arac nagned nakiaselesid tapad ) ,treI = ,trerI =  








r                   31.4( ) 








c  P leyne iase id naamasrep irad susak na  aud edro laisneref
 adap kitsiretkarak naamasrep nagned negomoh  naamasreP 31.4(  gnutnagreb )
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.nanimirksed ialin adap  D P kutnu nanimirkse 31.4( naamasre  )  halada  iagabes
:tukireb  

























𝐷 � 0  halada tubesret laisnereffid naamasrep nakiaseleynep akam
raka nagned adebreb nad laer raka -  iagabes helorepid gnay naamasrep raka

























































 += 21 )(  









 +−= 22 )(  
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iheS P irad isulos aggn 31.4( naamasre halada ) : 
( ) ( )tQecectI trtr ++= 21 21  
 nagneD 1r   nad 2r  helorepid akam : 
( ) ( )tQecectI trtr ++= −21                   .4( 14) 
neD P irad nanurut nag 41.4( naamasre helorepid ) : 
( ) ( )tQecrecrtI trtr +−= −21                    51.4( ) 
,ayntujnaleS  ( )tQ  aamasrep kutnu isulos nakapurem n  irad negomohnon
11.4( naamasrep  ialin nakutnenem kutnu ,) ( )tQ   nakirebid helo  
( ) ,
 
ˆˆ2 CIBIAtI c ++= ,
 
ˆ2 BIAI +=   nad  .2AI =   nakutnenem kutnu ,naidumeK
 ialin BA,   nad C ialin nakisutitsbusid akam -  ialin ,I  ,I   nad I   ek P  naamasre
11.4( elorepid akam ,) :h  



















































































 ( ) ( )tcbtctbaWb 22 +−++−  













D na  




























































 +−  

















































=    nad



















C  gnay  ayntujnales  ek nakisutisbusid  
,
 
ˆˆ)( 2 CIBIAtQ ++=   aggnihes helorepid : 
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helorepid aggniheS   lamitpo gnay naaidesrep takgnit naamasrep ( )( )tI   kutnu
 anamid susak  isgnuf bW  natsnok kutneb malad , utiay : 
( )

























































( )( )IWtctbaPIK b+++−+−= 2
 
ˆλ                     61.4( ) 
idumeK 41.4( naamasreP isutitsbus na P nad ) 51.4( naamasre P ek ) asre 4( naam 61.  )
helorepid aggnihes : 





















































( ))()()()()( 221 tQWtctbaPtQerWcerWcK bctrbtrb +++−+−++−= −λ        
                      71.4( )
 
P ,ayntujnaleS 71.4( naamasre d ) P ek  nakisutisbusi 4.4( naamasre  helorepid nad )












                    81.4( ) 
 naamasrep ,idaJ  takgnit  gnay iskudorp lamitpo  ( )tP  tnu  anamid susak ku  isgnuf














     
( ))()()()()(
 





−        
                    91.4( ) 
P  ada P aamasre 91.4( n  neisifeok tapadret hisam ) 1c   nad 2c   ulrep gnay
,nakutnetid  akam  isidnok nakanuggnem nagned   nakirebid halet gnay aT helo dj  
( )8002 , utiay  ( ) MtI =1 nad  ( ) 02 =tλ   atres  nakanuggnem nagned P  naamasre
41.4( ), lid  iagabes hakgnal nakuka :tukireb  
.a  kutnU  1tt =  isidnok nagned ( ) ,1 MtI =  P akam 41.4( naamasre idajnem ) : 
 ( ) ( )1211 11 tQecectI trtr ++= −  
 VI - 11  
 
( )121 11 tQececM trtr ++= −                   02.4( ) 
 kutnU 2tt =  isidnok nagned  ( ) 02 =tλ P akam , 71.4( naamasre idajnem ) : 








( ) ( ) ( ) ( ) ( )( )22221
 





−     ( 12.4  )  
 ialiN 1c   nad 2c  apad P irad helorepid t 02.4( naamasre  nad )  naamasreP
12.4( gabes hakgnal nagned ) tukireb ia : 
CxBA +=  
( ) ( )
( )
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( ) ( ) ( )

























 helorepid akaM 1c   nad 2c  :tukireb iagabes  
( ) ( ) ( )























 nad  
( ) ( ) ( )






















iD P kutnu atnatsnok isulos helorep 41.4( naamasre ),  ialin  kutnu utiay 1c  
nad  2c  sata id helorepid halet gnay itrepes ayntujnaleS . P , 41.4( naamasre  nagned )
 ialin 1c   nad 2c    nad )(tQ   kutnu kitotmisa libats iapacnem helorepid halet gnay
 utkaw t    akij .ialin utasek ujunem  











natsnoK halada  









+  natsnok kutneb malad  , aynnaamasrep  
tukireb iagabes silutid tapad : 









+                                                  22.4( ) 
naamasrep aggniheS  P irad laisnerefid 01.4( naamasre  ) idajnem habureb naka : 
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[ ]21 , ttt∈        32.4( )
 
 .negomohnon aud edro laisnerefid naamasrep helorepid naka akaM  ,ayntujnaleS
tnu P nakiaseleynem ku 22.4( naamasre  ulrep )  gnutihid bW   kutnu uluhad hibelret
nem tapad P isulos nak 32.4( naamasre P adaP .) .4( naamasre 22 ) id , nakismusa  
,221 aK
h
k =−  m naamasrep naiaseleynep aka  22.4(  ) :halada  























2        













k =−  








  :tukireb iagabes  
( ) ( )22 bb WaWtd
d
−=  




idajnem saur audek naklargetnignem nagned nakiaselesid tapad tubesret kutneB : 
( )





             
( )














               

































































( ) ( )aWaWe bbta +=−2  
                ( )aWaeWe btabta +=− 22  
   aaeWWe tabb
ta +=− 22  
 ( ) ( )11 22 +=− tatab eaeW  





























tW  . 














tW  P ek  naamasre 32.4(  )
aggnihes  P 32.4( naamasre idajnem ) : 
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−−=−                   42.4( ) 
P nagneD 22.4( naamasre  aud edro laisnereffid naamasrep nakapurem )
gnay amatrep hakgnaL .negomohnon  P nakiaseleynem malad nakukalid  naamasre
.4( 02  utiay  )  nagned ynep uluhad hibelret nakutnenem  naamasrep mumu naiasele
:negomoh  
( ) 021 =− kI                                                      52.4( ) 
91.4( naamasreP naklasimem arac nagned nakiaselesid tapad )  treI =  , trerI =  ,
 nad ,2 trerI =  k naamasrep helorepid naka aggnihes  iagabes aynkitsiretkara
:tukireb  
( ) 0212 =− kr                                                          62.4( ) 
P nakrasadreB 62.4( naamasre ialin iuhatekid )  ,1=a ,0=b  nad ( ).21kc −=
aamasrep irad susak nakiaseleyneP negomoh aud edro laisnereffid n   nagned
ak naamasrep P adap kitsiretkar 62.4( naamasre  ialin adap gnutnagreb )
imirksid P nanimirksiD .nan 62.4( naamasre :utiay )  
cabD 42 −−=  












anerak helO  ,0>D   halada tubesret laisnereffid naamasrep naiaseleynep akam



























 akaM helorepid : 
11 kr =  
d na  
22 kr =  
iheS P irad isulos aggn 52.4( naamasre :utiay )  
( ) ( )tQecectI trtr ++= 21 21  
 nagneD 1r   nad 2r  :helorepid akam  
( ) ( )tQecectI tktk ++= − 21 21                           72.4( ) 
 ,ayntujnaleS ( )tQ  amasrep kutnu isulos nakapurem  irad negomoh na
P 42.4( naamasre  ialin nakutnenem kutnu ) ( )tQ  nakirebid  ,
 
ˆˆ2 CIBIAI ++=  
,
 
ˆ2 BIAI +=   nad .2AI =   nakutnenem kutnu ,naidumeK ialin  ,A  ,B  nad ,C
ialin nakisutisbus akam -  ialin ,I  I   nad I  ek  P  naamasre 42.4( :akam )  







































−−=−−−    























 aggniheS orepid ialin hel - :tukireb iagabes ialin  
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( ) 021 =− Ak  
 0=A  















B =  
u nakgnadeS  ialin kutn C   isairav edotem nakanuggnem nagned nakutnet id
 anerak retemarap bW  eb lebairav neisifeok kutnebr hakgnal , -  malad hakgnal
retemarap isairav edotem , :utiay  
nakiadnA  tkey 11 =   nad
tkey 12
−=  nagned  















−=   eynep nakapurem  kutnu naiasel
 naamasrep non negomoh . 
 ialin nakisubirtsiD 1y   nad 2y   ek :tukireb naamasrep metsis malad  





bb                                82.4( ) 





bb =+                    92.4( ) 
82.4( naamasreP aggniheS P nad ) 92.4( naamasre :idajnem )  





                   03.4(   )  
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−=− −           13.4( ) 
isgnuf aud nakismusa naidumeK ,  utiay ( )1bWtd
d
  nad ( )2bWtd
d
  nagned
















2 =               23.4(   )  













1 0=             33.4( ) 
iuhatekiD  tkey 11 =   nad
tkey 12
−=  nagned  















−=  ,  nanimreted helorepid akam














( )( ) ( )( )tktktktk ekeeke 1111 11 −− −−=  
11 kk −−=  
12k−=                    43.4( ) 
( )




















































−=              53.4( ) 
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( )
























−= −  
( )
























       
                     63.4( ) 















2 =  :utiay  
( )
( )

































=                 3.4( 7)  
( )
( )

































−=                83.4( )  
 nagneD 1bW  nad  2bW   nakapurem  irad nanurut itna ( )1bWtd
d
 nad  ( )2bWtd
d
 .
 ialin helorepid naidumeK C  nakrasadreb  ( naamasreP 73.4 ( naamasreP nad ) 83.4  )







−+=                    93.4(  )  










gnisam ialin isutitsbus ,ayntujnaleS -  ayngnisam ek  ( ) ,
 






















ˆ −++=    













11 ++= −                   04.4( ) 
 ,idaJ  helorepid  naamasrep  lamitpo gnay naaidesrep takgnit ( )( )tQ   kutnu









+  natsnok kutneb malad  nagned   nakisutitbusnem
14.4( naamasreP P ek ) 72.4( naamasre ), :utiay  
































 [ ]21 , ttt∈            )14.4(
 nagneD P irad nanurut 24.4( naamasre :helorepid )  






















 ++=                24.4( ) 
nagneD   
( )
( )

































=   
nad   
( )
( )

































−=  .  
K  naidume P nakisutisbus 4.4( naamasre 1 P nad ) 24.4( naamasre ) P ek  naamasre
61.4( ) :helorepid aggnihes ,  
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( )( )
( ) ( )
( ) ( ) ( )
( ) ( )



























































































































































































λ    
44.4( ) 
P ,ayntujnaleS 44.4( naamasre P ek nakisutisbusid tapad ) amasre 4.4( na ), hes  aggni
:tukireb iagabes helorepid  














































    
54.4( ) 
helorepid aggniheS   naamasrep takgnit   lamitpo gnay iskudorp ( )tP   kutnu  susak









+  natsnok kutneb malad , :utiay  














































  64.4( ) 
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P adap aneraK 64.4( naamasre  neisifeok tapadret hisam ) 1c   nad 2c  ulrep gnay
,nakutnetid   akam  nakirebid halet gnay isidnok nakanuggnem nagned  ,djaT(
,)8002   utiay MtI =)( 1   nad 0)( 2 =tλ  P libmagnem nagned atres 24.4( naamasre ), 
id b iagabes hakgnal nakukal :tukire  
.a   kutnU 1tt =  isidnok nagned MtI =)( 1 P akam , 24.4( naamasre idajnem ) : 










−       










−                                                  74.4( ) 
.b   kutnU 2tt =   isidnok nagned 0)( 2 =tλ P akam , 44.4( naamasre  ) idajnem : 
           















































             













































 84.4( ) 
 ialiN 1c   nad 2c   helorepid P irad 74.4( naamasre nad )  naamasreP  84.4(  nagned )
hakgnal -  hakgnal :tukireb iagabes  
CxBA +=  
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( ) ( )( ) ( ) ( )( )
( )
( )
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( ) ( )( ) ( ) ( )( )
( )
( )



































































































































   
 
 akaM id , helorep  ialin  1c    nad 2c  gabes  ia :tukireb  
( ) ( )( ) ( ) ( )( )
( )( ) ( )
( ) ( ) ( ) ( )
( )( ) ( )
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( )( ) ( )
( ) ( ) ( )
( )




















































































 nad    
 
( )( ) ( )
( ) ( ) ( )
( )




















































































k isulos helorepiD P kutnu atnatsno 24.4( naamasre ),  ialin  kutnu utiay 1c  
 nad 2c  id  P ,ayntujnaleS .sata 24.4( naamasre  ialin nagned ) 1c   nad 2c   nad ( )tI c  
 utkaw kutnu kitotmisa libats iapacnem helorepid halet gnay t   akij  utasek ujunem
 .ialin  
1.4 hotnoC : 
aH irad naitilenep nakrasadreB apilazumz   haubes iuhatekid )8102(
  naahasurep
 
𝑋 atar nagned gnarab haubes iskudorpmem -  nakianek isgnuf atar ( )m  
 rasebes 10.0  naujut naaidesrep takgnit , ( )I
 
ˆ   rasebes 04  naujut iskudorp takgnit ,
( )P
 
ˆ   rasebes 22  naaidesrep isgnuf takgnit , ( )2t   rasebes 01  naaidesrep takgnit ,
 mumiskam ( )M   rasebes 53 nanapmiynep ayaib neisifeok ,  ( )h   rasebes 8.1 ,  isgnuf
naatnimrep  ( )2tctba ++   retemarap nagned ,01,4 == ba  ayaib neisifeok ,
iskudorp  ( )K   rasebes 46  halada llubieW naamasrep kutnu retemarap nagned ,
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1,2 == βα ,  nad 0=c  naaidesrep takgnit lamitpo ialin nakutneT . (
 
𝐼�𝑡�)  nad























8.1 tetr  





















r βββα  









8.1 tetr  
         






































( )( ) ( )( ) ( ) ( )( )
( ) ( )( )( )










































 taas adaP ,01=t  ialin ( )tQ  :idajnem  






idumeK ialin ,na - busid sata id ialin :tukireb naamasrep ek nakisutits  
( ) ( ) ( )

































 nad  
( ) ( ) ( )





























 nad  












 naamasrep isuloS )(tI   kutnu 51→t  ad aynlisah :tukireb kifarg adap tahilid tap  


